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<110> Schnb^, Kir wC r . 

J o r g e n sefiEMBB*^ i n a 
Schulein, Martin 

<120> FAMILY 4 4 XYLOGLUCANASES 

<130> 10017. 200-US 

<160>( .6}^ 

<170> t'atentln version 3.1 

<210> 1 

<211> 4059 

<212> DNA 

<213> Paenibacillus polymyxa 



atgagggcga aaaatagtag taatcttttg ttcaaacgtt ccaaatggct gcctgtcgtc 
atggcctgca cgatgatagt agggggggct ttacctgctc cagctgtggt tcacggtcaa 
acggcaaaga ctattactat taaagtagat acattcaagg atcgtaagcc tattagccct 
tatatatacg gtacaaatca ggatttggca ggcgatgaaa atatggctgc cagacgactt 
ggtggcaacc gaatgaccgg atacaactgg gaaaacaata tgtccaatgc aggaagtgac 
tggcagcaat ctagcgataa ctatttatgc agtaatggtg gcctgacaca agccgaatgt 
gaaaagccag gagcggtgac gacttcgttt catgaccaat cgctgaagct tggcacttat 
tctttagtta cgttgccgat ggccggttat gtggctaagg atggaaacgg aagtgtgcag 
gaaagcgaaa aggccccttc cgctcgttgg aatcaggtcg taaacgccaa aaatgcaccg 
ttccaactac agcctgatct gaatgacaat cgggtctatg tggatgagtt cgtccatttt 
ttagtgaaca agtacggcac tgcttcaaca aaggcggggg tgaaaggata tgccctcgac 
aatgaacccg ctctctggtc gcatacgcac ccacgcattc atggtgaaaa agtcggagcg 
aaagagttgg tagaccggtc agtcagttta tccaaagctg tgaaagcgat tgacgcgggg 
gcagaggttt ttggcccggt tctttacgga tttggcgcct ataaagatct tcaaactgca 
cctgattggg actctgtaaa aggcaattat agctggttcg tagactatta cctggatcaa 
atgcgcctta gctcgcaagt cgaaggcaag agattgctgg atgtattcga cgtacactgg 
tatcccgaag cgatgggcgg aggcatacga attacgaatg aggtaggcaa tgacgaaacg 
aagaaagcca gaatgcaggc acctcgcacc ttgtgggacc cgacctataa ggaagatagt 
tggatcgctc aatggaacag cgagtttttg cccatactac ctcgattgaa gcagtcggtg 
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1 



gataaatatt atccgggaac caagctggca atgaccgagt atagctatgg cggcgaaaat 
gatatttccg gcgggattgc gatgaccgat gtgctgggta tcttgggcaa aaatgatgtt 
tatatggcaa actactggaa gctaaaggat ggtgtcaaca actacgttag tgccgcttac 
aagctttatc gcaattatga cggaaaaaac tctactttcg gtgataccag tgttagtgcg 
caaacatcgg atattgtcaa tagctcggtc catgcttctg taacgaatgc atccgacaaa 
gaactgcatc tcgttgtcat gaataaaagc atggacagcg cattcgacgc ccaatttgat 
ctttccggcg cgaagactta catttccggt aaagtatggg ggttcgataa aaacagctcg 
caaattaaag aagcagcgcc aatcacgcaa atttcaggca accgttttac ttataccgta 
ccgcctttga cggcatatca cattgtgctg actactggca atgacacgtc tccagtggaa 
ggtcctgaaa gctttaagct gaaagctgag gctggtgatg ggaaagtcca tttatcctgg 
gatgcttcca gcggagttgt aggatacagc gtacagcggg caacagatga aaacggccct 
ttcactgctg tagcatccaa cttgaccgaa acgtcttata cggatactaa cgtgacaaac 
ggtacttcat actattacaa agtaaccgcc aaaaccaata agggatcgag cgaatccaat 
attttgaaag cggttccgaa gatgcctgta aacggtcccg ctcgctatga agccgaagaa 
ggcacgctga agggaaccat tgtggaatcc agcgggaccg gctactccgg tgctggttat 
gtaacgaatt tccacaatcc aggggattct ctgacgatga cgattcaggc tcccacggca 
ggcttgtaca atcttacaat cggctaccgt tctcctcatg atgacaaacg caccaatttc 
tcattaaacg gcaaagcgtt tggcgaactg ctgcttaaga aaacggctga ttttaaagaa 
acttccggag gcaaggtgct gttgaatgca ggcgcgaata cgatcagttt tgaaacaggc 
tggggctggt acgatatcga ctacgtcaga ctggagcctg ccgctgaccg cccacctcat 
gcggtaacca aaacgcttac caatccgaat gcgacggtag aagcaaaagc attgatgaac 
tatctggttg atcaatacgg gaagaatatg ctctctggtc aagaggaaat aaacgaaatt 
gattggcttc aagccaatgt aggtaaaaag ccggcgattg cagcgcttga cctgatcgac 
tattcgccaa gcagagcgga acacggtctt agttccacag aggcagaaaa ggcgattgca 
tgggataagc aaggggggat cgttaccttt gcatggcact ggaacgcacc gaaaggtctg 
atcgatacgc agggaaaaga atggtggaga ggcttctatg ccgattcaac cacattcgat 
atagaatatg cgatgaatca tccagagtcc gaagattata aattacttat tcgcgacatc 
gatgtgattg cagggcaatt gaagaagttg caggatgcga aggttcctgt cctgttccgt 
cctttgcacg aagcggaagg aaaatggttc tggtggggcg ccaaaggtcc tgagcctgtt 
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# 



aaaaagctgt atattttaat gcacgaccgt ttgacgaatg tgcacaaatt gaacaatctg 
atttgggtat ggaattctgt tgctccggat tggtatccgg gagacgagta tgtggatatt 
ttgagctttg actcttatcc gcaagcaggt gattacagcc cgcaaatttc aaaatacgaa 
gaccttgttg cattgggcaa ggacaaaaag ctagttgcca tgagcgaaaa tggaccgatc 
ccggaccctg atttgatgaa ggcgtatcaa gctcattgga gctggttcgc tacatggtat 
ggagattttg tgagagacgg caaacaaaac agccttgagc atctgaaaaa agtgtataat 
catccgaacg tcattacgct ggatgagctc ccaacgaact taaaaacgta tggcattact 
gagcagccgt ccgtaccggg cagcttcacg ctgaacgctg cgggtgaaac ggcgaaagta 
tcgctaagct ggacagcatc ggcgaatgcg aaaagctatg aagtgaagcg ttcgacgact 
gaaaacggcg cgttcgccac tgtagcgagt gatgtatatg gcagtagcta caccgacaca 
gctgtaacgg cagatacgac gtactactac caagtcgtag cgaagaacga tgcaggacag 
acgctgtcga acacggctag cgcaatgccg aaagcggata ctcagcagcc gacgacagga 
ctgctgctcc aatatcgcac agcagatact aaggtgaacg ataatcacct caatccgcaa 
ttccaaattg taaacaaagg cacaacctcc ataccgatca acgagttgaa aattcgctac 
tactacacaa tcgacggtga ccgtgagcag actttcaact gcgactatgc gacgctgagc 
tgctcaaagc tgaacggtaa actggttaaa atggagaagg ctgcaaccgg tgccgattat 
tatttggaag tcagtttcaa ttcggatgca ggcgtgttag cacctggagg aagcacgggc 
gatatccaaa cccgtattca taagacagac tggtcgaact ataacgaaag tgacgattat 
tcgtataaag gcacgcaaac ctcatttgcc gatcatccta aagttacctt gtatcataac 
ggcgtacttg tttggggaac cgagccgaca gctaattaa 

<210> 2 
<211> 1352 
<212> PRT 

<213> Paenibacillus polymyxa 
<400> 2 

Met Arg Ma Lys Asn Ser Ser Asn Leu Leu Phe Lys Arg Ser Lys Trp 
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t e» Pro val Val Met Ala Cys Thr «et lie Val Gly Gly J «u Pro 

20 " 

Ala Pro Ma val val His Gly Gin Thr Ala Lys Thr lie Thr He Lys 



35 



3 



val Asp Thr Phe Lys Asp Arg Lys Pro lie Ser Pro Tyr lie Tyr Gly 

50 55 

Thr Asn Gin Asp Leu Ala Gly Asp Glu Asn Met Ala Ala Arg Arg Leu 
65 70 

8 5 

Ala Gly ser Asp Trp Gin Gin Ser Ser Asp Asn Tyr Leu Cys Ser Asn 

100 1Ub 

sly G ly Leo Thr Gin Ma Glu Cys Glu Lys Pro Gly Ala val Thr Thr 

115 

ser Phe .1. Asp Gin Ser Leu Lys Leu Gly Thr Tyr Ser Leu Val Thr 

130 135 

Leu Pro Met Ala Gly Tyr Val Ala Lys Asp Gly Asn Gly Ser Val Gin 

150 iDD 



145 



Glu Ser Glu Lys 



Ala Pro Ser Ala Arg Trp Asn Gin Val Val Asn Ala 

170 ' 1/0 



165 



Ly s asn Ma Pre Phe Gin Leu Gin Pro Asp Leu Asn Asp Asn Arg. ».l 

180 185 

Ty r „1 Asp Glu Phe Val His Phe Leu Val Asn Lys Tyr Gly Thr Ala 

195 2UU 

ala rlu Val Lvs Gly Tyr Ala Leu Asp Asn Glu Pro Ala 
Ser Thr Lys Ala Gly Val Lys Lay xy 



210 



Leu Trp Ser 
225 



215 



His Thr His Pro Arg He His Gly Glu Lys Val Gly Ala 



230 



Lys Glu Leu val Asp Arg Ser Val Ser Leu ser Lys Ala val Lys Ala 

y 245 2bU 

„e Asp Ala Gly Ala Glu Val Phe Gly Pro Val Leu Tyr Gly Phe Gly 



260 



4 



r1n Thr Ala pro Asp Trp Asp Ser Val Lys Gly 
Ala Tyr Lys Asp Leu Gin Thr Ala Fro asp y t> ^ 



275 



Asn Tyr Ser Tr P Phe Val Asp Tyr Tyr Leu Asp Gin Met Arg Leu Ser 



290 



Ser Gin Val 
305 



295 



Glu Gly Lys Arg Leu Leu Asp Val Phe Asp Val His Trp 



310 



315 



Tyr Pro Glu Ala Met Gly Gly Gly Ue Arg II. Thr Asn Glu Val Gly 

A,„ Asp Glu Thr Lys Lys Ma Ar= Met Gin Ala Pro «, Thr Leu Trp 

340 34b 

ft sp Pro Thr Tyr Lys Glu Asp ser Trp He Ala Gin Trp Asn ser Glu 



355 



Phe Leu Pro 
370 



lie Leu Pro Arg Leu Lys Gin Ser Val Asp Lys Tyr Tyr 

jOU 



375 



Pro Gly Thr Lys Leu Ala Met Thr Glu Tyr Ser Tyr Gly Gly Glu Asn 



385 



390 



Asp lie Ser Gly Gly He Ala Met Thr Asp Val Leu Gly He Leu Gly 

405 41U 

Lys Asn Asp val Tyr Met Ala Asn Tyr Trp Lys Leu Lys Asp Gly Val 



420 



Asn Asn Tyr Va 
435 



1 ser Ala Ala Tyr Lys Leu Tyr Arg Asn Tyr Asp Gly 



440 



Lys Asn Ser Thr Phe Gly Asp Thr Ser Val Ser JI. Gin Thr Ser Asp 

450 455 

Hie Ala Ser Val Thr Asn Ala Ser Asp Lys 
He Val Asn Ser Ser Val His Ala tier va± i iQQ 

465 470 

Glu Leu His Leu Val Val Met Asn Lys Ser Met Asp Ser Ala Phe Asp 



485 



Ala Gl„ Phe Asp Leu Ser Gly Ala Lys Thr Tyr He Ser Gly Lys Val 



500 



5 



Trp Gly Phe Asp Lys As„ ser Ser 01. II. Lys 01. Ala »U Pro He 

515 ^ u 



Th 



r Gin U. Ser «ly »» Ar, Phe Thr Tyr Thr Val Pro Pro Leu Thr 

ron 535 



530 



Ala Tyr His lie V.1 Leu Thr th. Gl» Asn Asp Thr s.c Pro val Glu 

545 550 



sly Pro Glu Ser Phe Lys Leu Lys Ala Glu Ma Gly Asp Gly Lys Val 

565 

* >i, <?pr Ser Glv Val Val Gly Tyr Ser Val Gin 
His Leu Ser Trp Asp Ala Ser Ser bxy va ^ Q 

580 baD 

, * n„ Pm Phe Thr Ala Val Ala Ser Asn Leu 
Arg Ala Thr Asp Glu Asn Gly Pro Phe Thr ^ 

595 600 

Tht Glu Thr ser Tyr Thr Asp Thr Asn v.1 Thr Ash Gly Thr Ser Tyr 

610 61b 

TyE Tyr Lys val Thr Ala Lys Thr Asn Lys Gly ser ser Glu Ser Asn 

625 630 

U. Leu Lys Ala v.1 Pro Lys Met Pro Val Asn Gly Pro Ala Ar, Tyr 

645 bDU 

rlw T hr Tie Val Glu Ser Ser Gly 
Glu Ala Glu Glu Gly Thr Leu Lys Gly Thr He ^ 



660 



Thr Gly Tyr Ser Gly Ala Gly Tyr Va 

67 5 



1 Thr Asn Phe His Asn Pro Gly 



685 



690 



Asp Ser Leu Thr „et Thr lie Gin Ala Pro Thr Ala Gly Leu Tyr Asn 
Gly Tyr Ar, Ser Pro His Asp Asp Lys Arc, Thr Asn Phe 



Leu Thr lie 
705 



710 



ser Leu Asn Gly Lys Ala Phe Gly Glu Leu Leu Leu Lys Lys Thr Ala 

725 /JU 



6 



• 



SSP Phe Lys Glu Thr Ser Gly Gly Lys Val Leu Leu Asn Ala Gly Ala 

740 /4b 

Asn Thr lie Ser Phe Glu Thr Gly Trp Gly Trp Tyr Asp He Asp Tyr 

Val Arg Leu Glu Pro Ala Ma Asp Arg Pro Pro His Ala Val Thr Lys 



770 



Thr Leu Thr Asn Pro Asn Ala Thr Val Glu Ala Lys Ala Leu Met Asn 

785 790 

Tyr Leu Val Asp Gin Tyr Gly Lys Asn Met Leu Ser Gly Gin Glu Glu 

805 yiU 

lie Asn Glu lie Asp Trp Leu Gin Ala Asn Val Gly Lys Lys Pro Ala 

820 BZb 

lie Ala Ala Leu Asp Leu He Asp Tyr Ser Pro Ser Arg Ala Glu His 

835 840 

Gly Leu Ser Ser Thr Glu Ala Glu Lys Ala He Ala Trp Asp Lys Gin 

850 855 

Gly Gly lie Val Thr Phe Ala Trp His Trp Asn Ala Pro Lys Gly Leu 

865 870 

lie Asp Thr Gin Gly Lys Glu Tr P Tr P Arg Gly Phe Tyr Ala Asp Ser 



885 



Thr Thr Phe Asp He Glu Tyr Ala Met Asn His Pro Glu Ser Glu Asp 



900 



905 



Tyr Lys Leu Leu lie Arg Asp He Asp Val He Ala Gly Gin Leu Lys 

915 920 

Lys Leu Gin Asp Ala Lys Val Pro Val Leu Phe Arg Pro Leu His Glu 



930 



935 



Ala Glu Gly Lys Trp Phe Trp Trp Gly Ala Lys Gly Pro Glu Pro Val 

945 950 

Lys Lys Leu Tyr He Leu Met His Asp Arg Leu Thr Asn Val His Lys 



965 
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tio Tm val Tro Asn Ser Val Ala Pro Asp Trp Tyr 
Leu Asn Asn Leu He Trp Val lrp asn a 

980 yyb 

Pro Gly Asp 01. Tyr val Asp Ue Leu ser Phe Asp ser Tyr Pro Gin 

995 1UUU 

Ma Gly Asp Tyr Ser Pro Gin Ue Ser Lys Tyr Gin Asp Leu Val 

1010 101b 

Ma Leu Gl, Lys Asp Lys Lys Leu Val Ma Met Sjr Gin Asn Gly 

1025 10iU 

Pro lie Pro Asp Pro Asp Leu Met Lys Ala Tyr Gin Ala His Trp 

1040 1045 

Ser Tr P Phe Ala Thr Trp Tyr Gly Asp Phe Val Arg Asp Gly Lys 

1055 1060 

Gin Asn Ser Leu Gin His Leu Lys Lys v.l Tyr »n His Pro Asn 

1070 1U/b 

val lie Thr Len Asp Gin Leu Pro Thr As„ Len Lys Thr Tyr Gly 
1085 1090 

He Thr Glu Gin Pro Ser Val Pro Gly Ser Phe Th^ Leu Asn Ala 

1100 1105 

Ala Gly Glu Thr Ala Lys Val Ser Leu Ser Trp Thr Ala Ser Ala 

1115 llZ0 

Asn Ala Lys Ser Tyr Gin val Lys Arn Ser Thr Thr^ Gin Asn Gly 

1130 

Ala Phe Ala Thr val Ala Ser Asp val Tyr Gly sjr ser Tyr Thr 

1145 llbU 

ASP Thr Ala Val Thr Ala Asp Thr Thr Tyr Tyr Tyr^ Gin Val Val 

1160 116:3 



M, L ys Asn Asp Ala Gly Gin Thr Leu Ser Asn Thj Ala ser Ala 

1175 1180 



8 



Glu 

1250 



H., Pro Lys JO. Asp Thr Gin Gin Pro Thr Thr Gl, Leu Leu Leu 

1190 

, * Bra Thr Ala Asp Thr Lys Val Asn Asp Asn His Leu Asn 

Gin Tyr Arg Thr Ala Asp iu y 1215 

1205 12iU 

Pro G1 „ Phe Gin Ue v,l Asr. Lys Gly Thr Thr s.. He Pro lie 

1220 

T -i nrn Tvr Tvr Tvr Thr He Asp Gly Asp Arg 

Asn Glu Leu Lys lie Arg Tyr Tyr lyr ^ 

1235 124U 

Gln Thr Phe Asn Cys Asp Tyr Ala Thr Leu s« Cys Ser Lys 

1250 125b 

riv Lvs Leu Val Lys Met Glu Lys Ala Ala Thr Gly Ala 
Leu Asn Gly Lys i.eu va± ^ 1275 

1265 12/u 

Tyr Tyr Leu Glu Val Ser Phe Asn Ser Asp Al^ Gly Val Leu 

1280 1285 

Al, Pro Gly Gly Ser Thr Gly Asp He Gin Thr He His Lys 

1295 1JUU 

Thr Asp Trp ser Asn Tyr Asn Glu Ser Asp Asp Ser Tyr Lys 

1310 

Gly Thr Gin Thr Ser Phe Al. Asp Hi. Pro Lys »1 Thr Leu Tyr 

1325 

■ * nv val Leu Val Trp Gly Thr Glu Pro Thr Ala Asn 

His Asn Gly Val Leu vax ^ jt 135Q 

1340 li4b 



Asp 

1280 



<210> 3 

<211> 4056 

<212> DNA 

<213> Paenibacillus polymyxa 



ar™a gg c g a aaaataotao ta g t.ttt g , t=oa,ac g tt oc.at^ct g =ct g tc g tc 
atoacataca cuattataut .rowMct ctaco,act= oaactata.t toao gg t=,a 
ao gg caaa g a ot g ttaccat taaa g tcgat acatcc«, gg atc g ta.ao= tattaaccct 
t.tatttaco gt »c g aatca gg a,tt gg ca gg c g at g a g a atct g act g c oa g a= 9 actt 



60 
120 
180 
240 
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ggtggcaatc gaatgaccgg atataactgg gaaaacaata tgtccaatgc aggaagcgac 
tggatgcagt ccagcgatag ctatttatgc gacaacgccg gattgacaaa agccgaatgt 
gaaaagccag gtgcggtggc aacctcgttt cacgatcaat cgctgaagca gggcacatat 
tctttagtca cactgccgat ggccggttat gtggccaagg atggaaacgg aagtgtgcag 
gaaagcgaaa aggctccttc cgctcggtgg aatgaggtcg taaacgctaa aaatgcgccg 
tttcaattgc agcctgatct gaaagacaat caggtttatg cggatgaatt cgtcaacttt 
ttagtgaaaa agtacggcgt tgcttcaaca aaaacgggcg tgaaaggata ctcgctcgac 
aatgaacccg ctctctggtc gcatacgcat ccgcgcattc atggtgaaaa ggtcggagcg 
aaagagttgg tagaccggtc ggtaagttta tccaaagccg ctaaggcggt tgacgcgggt 
gcggaaattt ttgggcccgt tctttacggt tttggcgcct ataaagatct tcaaactgca 
cctgattgga actctgtaaa aggcaactac agctggttcg tggactatta cctcgatcaa 
atgcgcctca gctcgcaagc cgaaggcaag agattgctgg atgtcttcga tgtacactgg 
tatcctgaag cgatgggcgg aggcatacga attacaaatg aggtaggcaa cgacgaaacg 
aagaaagcca gaatgcaagc gcctcgtact ttgtgggatc cgacctacaa ggaagatagc 
tggatcgctc aatggaacag tgaattcttg cctttactgc ctcgattaaa gcagtcggtg 
gataagtatt acccgggaac caagctggct ttgactgagt atagctatgg tggcgaaaat 
gatatttccg gcggtatcgc tatggccgat gtgctgggca tcttgggcaa aaacgacgtt 
tatatggcaa actactggaa gttaaaggat ggtgccaaca actacgttag tgccgcttac 
aagctttacc gcaattatga cggaaaaagc tctactttcg gtgatatcag cgttcatgcg 
caaacgtcgg atattgttaa tagctcggtg catgcttccg taacggatgc atcctacaaa 
gaactgcacc tcgttgtcat gaataaaagc atggacagtg cattcgacgc ccaatttgat 
ctttccggcg agacgactta cggttccggt aaagtatggg gtttcgacaa aaatagctcg 
caaattaagg aagcagcgcc aatcacscaa atttcaggca accgytttac ctatacagta 
ccgcctttga cggcttatca catcgtgttg actgccggca atgatacacc tgtagaaaat 
cctgaaagct ttgcgctgag ggctgaggct ggcgatggaa agtcgattta tctggacgct 
tccagcggag ttgtaggtta cagcgtacag cgggcaacgt atgaaaacgg tccttttgct 
gctgtagcat ccaacttggt cgaaacgtct tatacggata cgaacgtaac gaacggcact 
tcttattatt ataaaataac cgcaaaaaca aagacgggaa cgagcgcatc caatgtcttg 
aaagcggttc cgcgggcgcc tgtagacggt ccggatcgct atgaagcgga agatggcacg 



300 
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ctgaagggga * W atccagtgg, accggcttct ccggt.etg, ttatgtaact 2040 
aatttccaca atgcagggga ttccctgacg atgaogatcc aggctccc.c ggoaggcttg 2100 
t ,=a»tctta caatcggata ccgttctcct catgatgaca aacgcacgaa tttctettt. 2160 
aatggcaaa, cgtctggaga gctggtactt tgga.aacgg ctg.ttttaa agaaacgtcc 2220 
ggtggtaag, ttctgttgaa tgc.ggggc, aatacgatcg gtmgaaac aggotggggc 
tggt.tgata tcgactacgt caagctgga, ccagctgctg accgtccacc gcatgcggta 
acgaaaacgc tctc.cc gaatgcgaca gtagaagoaa aagoattgat gaactacctg 
gttgatcaat acgggaagaa tatgctttcc ggtcaagagg atatgcccga aattgattgg 
cttcaagcga atgtaggtaa aaagccggct attgcggc.c ttgacctgat tgactattcc 
ccaagcaga, cggaacacgg tcttagttcc acagagacg, aaaaggcgat tgaatgggat 
aagcaagggg gcattgttac ctttgcatgg cactggaaeg cgccgaaagg tctgatcgat 
acgcagggaa aagaatggtg gag.ggcttc t.tgccgatt cgactacatt cgatatagaa 
tatgcgatga atoatccaga gtccgaagat tataaattgc ttattcgcg. catcgatgtg 
attgcagggc aattgaagaa gttgcaggat gcgaaagttc ctgtcctgtt cogtccttt, 
oacg.agcgg agggcaaat, gttctggtgg ggcgctaaag gtcctgagcc tgttaaaaaa 
ttgtatattt tgatgcacga tcgtttgact aatgtgcaca aattgaac.a tctg.tctgg 
gtctgg.aet ctgttgctcc cgactggtat ccgggagatg agtatgtgga tattttgagc 
ttcgactctt atocgcaagc aggcgactac agcccgca.a ttgcaaaat. tgaagacctt 
gttacattg, gcaaggac.a aaagctagtt tgcoatgagc gaa.acggac ctatcccgga 
cccggatctg atgaaggcgt atcaagccca ttggagctgg ttcgctacat ggtatgggga 
tttcttgaga gacggcaaac aaaacagtcc ttggagcatt tgaaaaaagt gtataatcat 
ccgaacgtca ttacgcttga aaagctcccg actaaottaa aaacgtatgg cattaccgag 
caaocgtcag taccgggca, cttcacgct, aacgcagog, gcg.aacggc gaaagtaaag 
ctgagctgga c.gcatcagc gaatgcagca agotatgaag tgaagcgttc gacggttgaa 
aacggcgcgt togccacagt agcgagcgat gtatacggaa gcagctacac cgac.c.gco 
gtaacagcag acaogacgta ctattacca, gtcgtagcga agaacgatgc aggtcaaacg 
gtttcgaaca cggot.gcgc agcgccg.aa gcggatactc agoagccgao aacgggattg 
gtgctccagt atcgcacago ggatacaaat gtgaaogaca atcacttgaa cccgc.tttc 
caaatttta, ataa.ggtac aatotccgta ccgatcaac, agttga.aat tcgctactac 



2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
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tacacgatcg ac gg t g acc g t g a g ca g aca ttcaact g c g actat g c gg t g ct g a g ct g c 3780 

tcgaagctga atggtaagct ggttaaaatg gataaagctg caaccggtgc tgattattat 3840 

ttggaagtca gcttcaactc ggatgcaggc gtgttagcct ctggaggaag cacgggcgga 3900 

attcaaactc gtattcataa agcagactgg tcgaactata acgaaagtga cgattactcg 3960 

tataaaggta cgcagacttc attcgacgat catacgaaag ctacgttgta tcacaatggc 4020 

4056 

gtacttgttt ggggaaccga accgacagct aattaa 

<210> 4 
<211> 1350 
<212> PRT 

<213> Paenibacillus polymyxa 
<400> 4 

Met Lys Ma Lys Asn Ser Ser Ser lie Trp Ser Lys Arg Ser Lys Trp 

1 ^ 

Le u Pro val v.l Met Ala Cys Thr lie He val Gly 01, Ma Leu Pro 

20 Zb 

Thr Pro Thr Val Val His Gly Gin Thr Ala Lys Thr Val Thr lie Lys 
35 40 



Val Asp Thr Ser Lys Asp Arg Lys Pro He Ser Pro Tyr He Tyr Gly 

50 55 

Thr Asn Gin Glu Leu Ala Gly Asp Glu Asn Leu Thr Ala Arg Arg Leu 
65 70 75 

m 4- Thr- riv Tvr Asn Trp Glu Asn Asn Met Ser Asn 
Gly Gly Asn Arg Met Thr Gly Tyr Asn iip g5 

8 5 



Ma Gl, S.r Asp Trp Met Gl„ Ser Ser Asp Ser Tyr Leu Cys Asp Asn 

100 1Ub 

Ma Gly Leu T„r Lys Ala Glu Cys Glu Lys Pro Gly Ma val Ala Thr 

115 lZ[) 

Ser Phe His Asp Gin Ser Leu Lys Gin Gly Thr Tyr Ser Leu Val Thr 

130 135 

Leu Pro Met Ala Gly Tyr Val Ala Lys Asp Gly Asn Gly Ser Val Gin 

. _ inn J- 33 



145 I 50 



12 



«!» Ser Glu Lys Ma Pro Ser M, Ac, Trp Asn «1» VM val As„ Ma 

165 

Ly s Asu Ma Pro Phe Glu Leu Gl» *» »P »« W «P »» ^ 

J 180 



Tyt Ma Asp Glu Phe val Asn Phe Leu Val Lys Lys Tyr Gly val Ma 

195 ^ UU 



S er Thr Lys Thr Gly Val Lys Gly Tyr Ser Leu Asp Asn Glu Pro Ma 



210 



215 



Leu Tr p Ser His Thr His Pro Arg He His Gly Glu Lys Val Gly Ala 

225 Z6U 



Ly3 Glu Leu v.! Asp Aro ser Val Ser Leu Ser Lys Ma Ma Lys M, 

val Asp Ala G!y Ala Glu He Phe Gly Pro Val Leu Tyr Gly Phe Gly 

260 2bS 

rm Thr Ala Pro Asp Trp Asn Ser Val Lys Gly 
Ala Tyr Lys Asp Leu Gin Thr Ala fro y f ^ 

275 280 

t php val Asd Tyr Tyr Leu Asp Gin Met Arg Leu Ser 
Asn Tyr Ser Trp Phe Val Asp lyr y ^ 

290 2yb 

Ser Gin Ala Glu Gly Lys Arg Leu Leu Asp Val Phe Asp Val His Trp 

305 310 

Tyr Pro Glu Ala Met Gly Gly Gly He Arc He Thr Asn Glu val Gly 

fcs„ Asp Glu Thr Lys Lys Ma Aro Met Glu Ala Pro Arc Thr Leu Trp 

340 J " 

n„ z^n Ser Trp He Ala Gin Trp Asn Ser Glu 
Asp Pro Thr Tyr Lys Glu Asp Ser irp ^ 

355 360 
Phe Leu Pro Leu Leu Pro Me, Leu Lys Gl„ ser val Asp Lys Tyr Tyr 



370 



375 



13 



.ro Gly Th. Lys Leu Ma Leu Thr Glu T»r Ser Tyr Gly Gly Gl» *s„ 

385 390 

S sp He ser Gl, Gly H. "« M, »P »1 Leu Gly He Leu Gly 

ly s S su Asp val Tyr Met Ma Asn Tyr Trp Lys Leu Lys Asp Gly Ma 

420 qz 



TV. ,1, Tvr Lvs Leu Tyr Arg Asn Tyr Asp Gly 
Asn Asn Tyr Val Ser Ala Ala Tyr Lys Leu y ^ 

435 qqu 



Lys Ser Ser Tur Phe Gly f P He Ser Val His M. Glu T h r Ser Asp 

450 455 

ne val Asn Ser Ser Va! His Ma Ser Val Thr Asp Ma Ser Tyr Lys 
465 i70 



G1 » L eu His Leu val val Met Asn Lys ser H.t Asp ser Ma JJ. Asp 

Ma Glu P,e Asp Leu Ser Gly Glu Thr Thr Tyr Gly ser Gly Lys val 

500 

TI p Gly Phe *sp Lys Asn Ser Ser Glu Ue Lys Glu Ma Ma Pro He 

515 ^ zu 

D , 0 Thr Tvr Thr val Pro Pro Leu Thr 
Thr Gin He Ser Gly Asn Arg Phe Thr Tyr ^ 

530 

Ma Tyr His He Val Leu Thr M, Gly Asn Asp Thr Pro Val Glu Asn 

Gl „ ser Phe Ma Leu Ar 9 Ma Glu Ma Gly Asp Gly Lys Ser He 

565 

t t t pi,, Tvr Ser Val Gin Arg Ala 
Tyr Leu Asp Ala Ser Ser Gly Val Val Gly Tyr ^ 

580 30 
Thr T yr Glu Asn Gly Pro Phe Ma Ma Val Ala ser Asn Leu Val Glu 



545 



Pro 



595 



600 



Thr Ser Tyr Thr Asp 
610 



r Asp Thr Asn Val Thr Asn Gly Thr Ser Tyr Tyr Tyr 



615 



14 



Lys lie Thr Ala Lys Thr Lys Thr Gly Thr Ser Ala Ser Asn Val Leu 
625 630 

Lys Ala Val Pro Arg Ala Pro Val Asp Gly Pro Asp Arg Tyr Glu Ala 

Glu Asp Gly Thr Leu Lys Gly Thr Val Val Glu Ser Ser Gly Thr Gly 

660 66b 

Phe Ser Gly Thr Gly Tyr Val Thr Asn Phe His Asa Ala Gly Asp Ser 

Leu Thr Met Thr lie Gin Ala Pro Thr Ala Gly Leu Tyr Asn Leu Thr 
690 695 700 

lie Gly Tyr Arg Ser Pro His Asp Asp Lys Arg Thr Asn Phe Ser Leu 
705 710 715 

Asn Gly Lys Ala Ser Gly Glu Leu Val Leu Trp Lys Thr Ala Asp Phe 

725 MU 

Lys Glu Thr Ser Gly Gly Lys Val Leu Leu Asn Ala Gly Ala Asn Thr 

740 74b 

lie Gly Phe Glu Thr Gly Trp Gly Trp Tyr Asp He Asp Tyr Val Lys 
755 760 

Leu Glu Pro Ala Ala Asp Arg Pro Pro His Ala Val Thr Lys Thr Leu 

770 775 



He Asn Pro Asn 
785 



Ala Thr Val Glu Ala Lys Ala Leu Met Asn Tyr Leu 



790 



795 



Val Asp Gin Tyr Gly Lys Asn Met Leu Ser Gly Gin Glu Asp Met Pro 



805 



Glu lie Asp Trp Leu Gin Ala Asn Val Gly Lys Lys Pro Ala He Ala 



820 



Ala Leu Asp Leu I 
835 



825 



le Asp Tyr Ser Pro Ser Arg Ala Glu His Gly Leu 
840 845 



15 



Se 



r Ser Thr Glu Thr Glu Lys Ala lie Glu Trp Asp Lys Gin Gly Gly 



850 



855 



lie val Thr Phe Ala Trp His Trp Asn Ala Pro Lys Gly Leu lie Asp 
865 870 875 

Thr Gin Gly Lys Glu Tr P Tr P Arg Gly Phe Tyr Ala Asp Ser Thr Thr 

885 890 



Phe Asp I 



le Glu Tyr Ala Met Asn His Pro Glu Ser Glu Asp Tyr Lys 



900 



905 



Leu Leu lie Arg Asp He Asp Val He Ala Gly Gin Leu Lys Lys Leu 



915 



920 



Gin Asp Ala Lys Val Pro Val Leu Phe Arg Pro Leu His Glu Ala Glu 
930 935 y4U 



Gly Lys Tr P Phe Trp Trp Gly Ala Lys Gly Pro Glu Pro Val Lys Lys 
945 950 95 



Leu Tyr lie Leu Met His Asp Arg Leu Thr Asn Val His Lys Leu Asn 



965 



As 



Asp 



n Leu lie Trp Val Trp Asn Ser Val Ala Pro Asp Trp Tyr Pro Gly 



980 



985 



Glu Tyr Val Asp He Leu Ser^ Phe Asp Ser Tyr Pro^ Gin Ala Gly 



995 



1000 



Asp Tyr Ser Pro Gin lie Ala Lys Tyr Glu Asp Leu Val Thr Leu 



1010 



1015 



Gly Lys Asp Lys Lys Leu Val Cys His Glu Arg Lys Arg Thr Tyr 

1025 1030 

Pro Gly Pro Gly Ser Asp Glu Gly Val Ser Ser Pro Leu Glu Leu 

1040 1045 

Val Arg Tyr Met Val Tr P Gly Phe Leu Glu Arg Arg Gin Thr Lys 
1055 1060 

Gin Ser Leu Glu His Leu Lys Lys Val Tyr Asn His Pro Asn Val 

1070 1075 



16 



# 



v t n„ tvs Leu Pro Thr Asn Leu Lys Thr Tyr Gly He 
He Thr Leu Glu Lys Leu Fro 1Q95 

1085 loyu 

T hr C1U Gin Pro Ser val Pro «1» Ser Phe Thr ^ Asn Ma Ma 

1100 11Ut> 

Gly Glu Thr Ma Lys Val Lys Leu S« Trp Thr Al^ Ser Ma Asn 

1115 liZU 

Ma Ma ser Tyr Glu V.1 Lys Aro S.r Thr Val ^ Asn Gly Ala 

1130 

Phe Ma Thr val M, ser Asp val Tyr Gly S.r Ser^ Tyr Thr Asp 

1145 1J -^ U 

Thr Ala val Thr Ala Asp Thr Thr Tyr Tyr Tyr Gin val Val Ala 

1160 1165 

* *!=, nv fin Thr Val Ser Asn Thr Ala Ser Ala Ala 
Lys Asn Asp Ala Gly Gin Tnr vax 

1175 1180 

Pro Lys Ala Asp Thr Gin Gin Pro Thr Thr Gly Le^ Val Leu Gin 

1190 11913 

Ty r Ara Thr Ma Asp Thr Asn val Asn Asp Asn Leu Asn Pro 

1205 1ZiU 

r-iw Thr Tip Ser Val Pro He Asn 
His Phe Gin lie Leu Asn Lys Gly Thr lie ^ 

1220 

r tip Ara Tvr Tyr Tyr Thr He Asp Gly Asp Arg Glu 
Glu Leu Lys He Arg Tyr iyr iy 

1235 ilw 



Gln Thr Phe Asn Cys Asp Tyr Ma val Leu Ser cys^ ser Lys Leu 

1250 X<L ^ 

T v»i tvs Met Asp Lys Ala Ala Thr Gly Ala Asp 

Asn Gly Lys Leu Val Lys Met asp y 

1265 1 ^ /u 

^ Wa i q P r Phe Asn Ser Asp Ala Gly Val Leu Ala 
Tyr Tyr Leu Glu Val Ser Phe Asn a h 

1280 i ^ 0D 



17 



# 



ser Gly_ Gly Ser Thr Gly He Gin Thr 1^ His Lys Ala 



1295 



ssp Trp ser Asn Tyr Asn Glu Ser Asp Asp Tyr s.r Tyr Lys Gly 

1310 131b 

Thr Gin Thr Ser Phe Asp Asp His Thr Lys Ma Thr Leu Tyr His 



1325 



1330 



Asn Gly Val Leu Val Trp Gly Thr Glu Thr Ala Asn 

1340 1345 



<210> 5 

<211> 2141 

<212> DNA 

<213> Paenibacillus pabuli 
<220> 

<221> misc_feature 

<222> (1)..(2141) 

<223> n is unknown nucleotide 



<400> 5 
atgaaggcga 



atggcatgca 
acggcaaaga 
tatatatacg 
ggtggcaatc 
tggcagcaat 
gaaaagccgg 
tctttagtca 
gaaagcgaac 
ttccaactac 
ttagtgaaaa 
aatgaacccg 
nnnnnnnnnn 
nnnnnnnnnn 
ggaacttctg 



aaaatagtag 
cgattatagt 
ccgttaccat 
gtacgaatca 
gaatgaccgg 
ctagcgataa 
gagcagtgac 
cgctgccgat 
aggctccttc 
agcctgatct 
agtacggcgc 
ctctctggtc 
nnnnnnnnnn 
nnnnnnnnnn 
taaaaggcaa 



taatattttg 
agggggggct 
taaagtcgat 
ggatttggca 
atacaactgg 
ctttttatgc 
gacttcgttt 
ggccggttat 
cgctcgttgg 
gaatgacaat 
tgcttcaaca 
gcatacgcat 
nnnnnnnnnn 
nnnnnnnnnn 
ctatagctgg 



tccaaacgtt 
ctaccggctc 
acatccaagg 
ggcgatgaaa 
gaaaataata 
aacaatggtg 
catgatcaat 
gtggccaagg 
aatcaggtcg 
caggtatatg 
aaggcgggtg 
ccgcgcattc 
nnnnnnnnnn 
nnnnnnnnnn 
ttcgtggact 



ccaaatggct 
caactgtagt 
atcgtaagcc 
atctggctgc 
tgtccaatgc 
gcctgacaaa 
cgctgaagct 
atggaaacgg 
taaatgccaa 
cggatgaatt 
tgaaaggata 
atggtgaaaa 
nnnnnnnnnn 
nnttcaaact 
attacctgga 



gcctgtcgtc 
tcacggtcaa 
tattagtcct 
cagacgactt 
gggaagcgat 
agccgaatgt 
gggcgcttat 
aagtgtgcag 
aaatgcgccg 
cgtcaatttt 
tgcgctcgac 
agtcnnnnnn 
nnnnnnnnnn 
gcacntgatt 
tcaaatgcgc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 



18 



• 



ctcaactcgc aagccgaagg caagagattg ctggatgtat tcgatgtgca ctggtatccc 
gaagcgatgg gcggaggcat acgaattaca aatgaggtag gcaatgacga aacgaagaaa 
gccagaatgc aggcgcctcg tactttgtgg gacccgacct acaaggaaga tagctggatc 
gctcaatgga acagcgcatt cttgccttta ctgcctcgat tgaagcagtc ggtggacaag 
tattacccgg gaaccaagct ggctttgacc gagtatagct acggcggcga aaatgatatt 
tccggcggta ttgctatgac cgatgtgctg ggcatcttgg gcaaaaacga cgtttatatg 
gcgaactatt ggaagttaaa ggatggtgcc aacaactacg ttagcgccgc ttacaagctt 
taccgcaatt atgacggaaa aaacgctact ttcggcgata tcagcgttaa tgcgcaaacg 
tcggatattg ttaatagctc ggtgcatgct tccgtaacgg atgcatccta caaagaactg 
cacctcattg tcatgaataa aagcatggac agcgcattcg acgcccaatt cgatctttcc 
ggcgagacga cttacagttc cggtaaaata tggggcttcg ataaaaatag ctcgcaaatt 
aaggcagtag cgccaatcac gcaaatttca ggcaaccgct ttacctatac agtaccacct 
ttgacggctt atcacatcgt gttgactgcc gacaatgata cacctgtgcc acctgtggaa 
gatcctgaaa gctttacgct gagggctgag gctggcgatg ggaaagtcga tttgtcctgg 
gacgcttcca gcggagttgt gggttacagt gtacagcggg caacgtatga aaacggtcct 
tttgctgctg tagcatccaa cttggtcgaa acgtcttata cggatacgaa cgtaacgaac 
ggcacttctt actattataa aataaccgca aaaacaaagg cgggaacgag cgaatccaat 
gtcttgaaag cggttccgcg aacgcctgta gacggcccgg atcgctatga agccgaagat 
ggcacgctga agggaaccat tgtggaatcc agcgggaccg gcttctccgg tactggttat 
gtaactaatt tccacaatgc aggggattcc ctgacgatga cgatccacta gtgtcgacct 
gcaggcgcgc gagctccagc ttttgttccc tttagtgagg g 



<210> 6 

<211> 695 

<212> PRT 

<213> Paenibacillus pabuli 
<220> 

<221> MISC_FEATURE 

<222> (1)..(695) 

<223> Xaa is an uknown amino acid 



<400> 6 

Met Lys Ma Lys Asn Ser Ser Asn He Leu Ser Lys Arg Ser Lys Trp 

1 5 



960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2141 



19 



# 



Leu Pro val val «et Ala Cys Thr U. lie ».l Gly Sly Ala Leu Pro 

20 2b 



Ala Pro Thr Val 
35 



Val His Gly Gin Thr Ala Lys Thr Val Thr lie Lys 



40 



45 



Val Asp Thr Ser Lys Asp Arg Lys Pro He Ser Pro Tyr lie Tyr Gly 

50 55 

Thr Asn Gin Asp Leu Ala Gly Asp Glu Asn Leu Ala Ala Arg Arg Leu 
65 70 

Gly Gly Asn Arg Met Thr Gly Tyr Asn Trp Glu Asn Asn Met Ser Asn 

8 5 

Ma Gly ser Asp Trp Gin Gin Ser ser Asp Asn Phe Leu Cys Asn As„ 

100 

Gly G!y Leu Thr Lys Ala Glu Cys Glu Lys Pro Gly Ala Val Thr Thr 

115 1Z[) 

Ser Phe His Asp Gin Ser Leu Lys Leu Gly Ala Tyr Ser Leu Val Thr 

130 135 

Le u Pro Met Ala Gly Tyr Val Ala Lys Asp Gly Asn Gly Ser Val Gin 
145 150 15 

7M , a,-n Tm Asn Gin Val Val Asn Ala 
Glu Ser Glu Gin Ala Pro Ser Ala Arg Trp Asn Gin ^ 

165 

Lys Asn Ala Pro Phe Gin Leu Gin Pro Asp Leu Asn Asp Asn Gin Val 

180 185 

Tyr Ala Asp Glu Phe val Asn Phe Leu val Lys Lys Tyr Gly Ala Ala 

195 2UU 

ser Thr Lys Ala Gly Y.1 Lys Gly Tyr Ala Leu Asp Asn Glu Pro Ala 



210 



Leu Trp Ser 
225 



215 



His Thr His Pro Arg He His Gly Glu Lys Val Xaa Xaa 
230 



20 



xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 



245 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 



260 



u^o y a3 tip Glv Thr Ser Val Lys Gly Asn Tyr 
Xaa Xaa Phe Lys Leu His Xaa lie Gly inr ^ y 



275 



280 



Ser Trp Phe Val Asp Tyr Tyr Leu Asp Gin Met Arg Leu Asn Ser Gin 



290 



295 



Ala Glu Gly Lys Arg 
305 



Leu Leu Asp Val Phe Asp Val His Trp Tyr Pro 



310 



315 



Gl 



u Ala Met Gly Gly Gly He Arg lie Thr Asn Glu Val Gly Asn Asp 



325 



Glu Thr Lys Lys Ala «, Met Gin Ala Pro Ar, Thr Leo Trp Asp Pro 



340 



u * tw. riu Asn Ser Trp He Ala Gin Trp Asn Ser Ala Phe Leu 
Thr Tyr Lys Glu Asp ber up j-j- 365 

355 JbU 

Pro Leu Leu Pro Arg Leu Lys Gin Ser Val Asp Lys Tyr Tyr Pro Gly 

370 375 

riu Twr qpr Tvr Glv Gly Glu Asn Asp He 
Thr Lys Leu Ala Leu Thr Glu Tyr Ser lyr ^iy * y 4Q0 



385 



390 



Ser Gly Gly He Ala Met Thr Asp Val Le 
405 41 



Val Leu Gly He Leu Gly Lys Asn 



415 



Asp val Tyr Met Ala Asn Tyr Trp Ly, Leu Lys Asp Gly Ala Asn Asn 



420 



Ty 



r Val Ser Ala Ala Tyr Lys Leu Tyr Arg Asn Tyr Asp Gly Lys Asn 



435 



440 



Gly Asp He Ser Val Asn Ala Gin Thr Ser Asp He Val 

455 4bU 

Ser Ser Val His Ala Ser Val Thr Asp Ala Ser Tyr Lys Glu Leu 

470 4/b 



Ala Thr Phe 
450 



Asn 
465 



21 



His 



Phe 



Leu ,le V.1 »et M„ Lys Ser « MP «r Ma Phe MP M| «- 

485 4yu 

c nv riu Thr Thr Tyr Ser Ser Gly Lys He Trp Gly 
Asp Leu Ser Gly Glu inr mi 51Q 



500 



Phe Asp Lys 
515 



A sn Ser Ser Gin lie Lys Ma Val Ma Pro lie Thr Gin 



520 



* dh 0 Thr Tvr Thr Val Pro Pro Leu Thr Ma Tyr 
lie Ser Gly Asn Arg Phe Thr Tyr inr ^ 

530 ^ 

» is ue val Leu Thr Ma «p » MP Thr Pro v.1 Pro Pro val Glu 

545 550 

Rsp Pro Gla ser Phe Thr Leu M, Ma 01. M. Gly MP 01, Lys V,! 



Asp 



Arg 



n, an Al a Ser Ser Gly Val Val Gly Tyr Ser Val Gin 
Leu Ser Trp Asp Ala Ser ber biy 59Q 

580 5Bb 
A1 , Thr Tyr Glu Mn Gly Pro Phe Ma Ma Val M, Ser «n Leu 



595 



600 



v.1 Glu Thr ser Tyr Thr *p Thr *n Val Thr Asn Gly Thr Ser Tyr 

610 615 



Tyr Tyr Lys He Thr Ma Lys Thr Lys Ma Gly Thr Ser Glu Ser «j 
625 630 

V.1 Leu Lys Ma Val Pro «, Thr Pro Val Mp Gly Pro Asp M, Tyr 

645 bDU 

r-iw Thr Tie Val Glu Ser Ser Gly 
Glu Ma Glu Asp Gly Thr Leu Lys Gly Thr ^ 



660 



u c nv Thr Gly Tyr Val Thr Asn Phe His Asn Ala Gly 
Thr Gly Phe Ser Gly Thr biy iyi g85 



675 



Asp Ser Leu Thr Met Thr lie 
690 695 



22 



<210> 7 
<211> 42 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

caatt99taa Ct9tatCtCS 9C 

<210> 8 

<211> 64 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

60 

<400> 8 .nctctqatc aggtaccaag cttgtcgacc tgcagaatga ggcagcaaga 

gtcgcccggg agctctgatc ayy ^ 

agat 

<210> 9 

<211> 61 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<4 ° 0> 9 nctaatcacg taccaagctt gtcgacctgc agaatgaggc agcaagaaga 
gtcggcggcc gctgatcacg t^u y 61 



<210> 10 

<211> 35 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

tlZ^cl «t=»«„ t.act,t,tc tca,c 

<210> 11 

<211> 35 

<212> DNA 

<213> Artificial sequence 
<220> 



23 



<223> Primer 

aacagctgat cacgactgat cttttagctt ggcac 



<210> 12 

<211> 37 

<212> DNA 

<213> Artificial 



sequence 



<220> 

<223> Primer 

:;°c°tgcagcc gcggcacatc ataatgggac aaatggg 



<210> 13 

<211> 83 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> Primer 

cjatcggccg ataaaaaaac cgggcggaaa 
cggctgcaga atgaggcagc aag 



:gcccgtca tctggcgcgc ctatataccg 

83 



<210> 14 

<211> 25 

<212> DNA 

<213> Artificial sequen 



<220> 

<223> Primer 

25 

<400> 14 

ggcgcattaa cggaataaag ggtgt 



<210> 15 

<211> 39 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> Primer 

_ 39 
<400> ±o hrrrri-i-racaa tcaaacggc 

gcattctgca gcagcggctg tggttcacgg 



<210> 16 
<211> 40 



24 



<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

gcJaggcgcg cctacactgg agacgtgtca ttgccagtag 



25 



